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Abstract 


e Alzheimer's disease exhibits significant sex differences in prevalence, progression, and 


clinical manifestations, but the underlying molecular mechanisms remain unclear. 


e We conducted systems-level bioinformatics analyses on a large-scale single-cell 
transcriptomic atlas of AD, derived from 427 human prefrontal cortex at the systems 
level samples with varying AD pathology. 

e Male astrocytes showed sex-specific modulation of cell death pathways involving 
regulatory genes such asSGK3 and ERBB4, while female astrocytes displayed 
changes in Wnt signaling and cell cycle pathways. 

e The gene RPTOR was identified as a key male-specific regulator in astrocytes, 


with a role in modulating sex-dependent expression changes in AD. 


Background 


e AD displays striking heterogeneity in prevalence, progression, and clinical 
manifestation between the sexes, with women bearing a disproportionate burden 
of the disease. ’ 

e Accumulating evidence from epidemiologic, clinical, and biological studies 


underscores the importance of understanding these sex differences in AD. 23 
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e Gene-level analysis revealed that sex-specific DEGs in astrocytes, such as ERBB4 and SGK3 
in males and CCL2 and /NHBA in females, highlight the importance of considering sex- 
specific gene expression in understanding AD's molecular landscape. 


e Pathway analysis detects sex-dependent differences in cellular responses to AD, with males 
showing changes in apoptosis, while females exhibit changes in Wnt signaling, cell cycle, and 


calcium ion transport pathways. 


e Network and cell-cell communication analysis reveals sex-specific regulatory hubs, such as 
NRG7 and CCT5 in males and LAP7 in females, alongside distinct intercellular signaling 
patterns involving apoptosis in males and Wnt and calcium pathways in females, suggesting 


differential contributions to AD progression. 
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